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of minerals (Mg, K, Ca, Cu, Na, Mn, Zn and Fe), vitamins (B1, B2, B6, C and E) , as well as fatty acids and enzymes (Lotfy, 2006) . All these bioactive components of propolis contribute to its antibacterial, antiviral, antifungal, antiprotozoal, antimicrobial, analgesic, anti-inflammatory, antioxidant, anaesthetic, cytostatic, immunostimulant The focus of the present study was to evaluate the meat performance following the addition of bee pollen and propolis in a combination with probiotic into diet for Ross 308 broiler chicken.
MATERIAL AND METHODS

Animals and experimental design
The experiment was realized in the test poultry station of the Slovak University of Agriculture (SUA) in Nitra. The fattening period lasted for 42 days and the animals were kept under the same conditions. The experiment included 180 oneday-old chicks (Ross 308) of mixed sex randomly divided into 3 groups (each containing 60 chickens). The size of pen for one group of chickens was 3.2 x 2.4 m. The broiler chickens were reared on breed litter (wood shavings), in a temperature-controlled room; ambient temperature in test poultry station was maintained at 33 °C during the first week and gradually decreased by 2 °C, and finally fixed at 23 °C thereafter. The temperature and relative humidity were controlled. Over the entire fattening period, the chickens were provided with ad libitum access to feed (mash form) as well as drinking water and were kept under a constant light regime. Probiotic dosing pattern via drinking water is presented in Table 1 . Table 2 . The starter and grower feed mixtures were produced without any antibiotics and coccidiostatics and were prepared by Biofeed, Inc.
(Kolárovo, Slovak Republic). The experimental groups were set up as follows: the control group (C) involved the basal diet without supplementation; the experimental group of chickens (E1) was fed with basal diet plus 400 mg bee pollen extract/1 kg of feed mixture and 3.3 g probiotic (Lactobacillus fermentum) added daily to the drinking water and chicks in experimental group E2 were fed with a complete feed mixture plus 400 mg propolis extract/1 kg of feed mixture and 3.3 g probiotic (Lactobacillus fermentum) added daily to the drinking water. *active substances per kilogram of premix: vitamin A 2,500,000 IU; vitamin D3 800,000 IU; vitamin E 50,000 mg; ascorbic acid 50,000 mg; niacin 12,000 mg; D-pantothenic acid 3,000 mg; riboflavin 1,800 mg; pyridoxine 1,200 mg; methadione 800 mg; thiamine 600 mg; folic acid 400 mg; choline 100,000 mg; biotin 40 mg; cobalamin 10.0 mg; betaine 50,000 mg; Mn 20,000 mg; Zn 16,000 mg; Fe 14,000 mg; I 200 mg; Cu 2,400 mg; Co 80 mg; Se 50 mg. MENmetabolizable energy corrected for nitrogen equilibrium.
Characterization of probiotic preparation applied in experiment
In the experiment, two-component probiotic preparation "Propoul" containing probiotic microorganism Lactobacillus fermentum (1.10 9 CFU per 1 g of bearing medium) and a potentiating component (maltodextrin and oligofructose) was used. The probiotic preparation was supplied by IPC Ltd. (Košice, Slovak Republic).
Bee pollen and propolis extracts preparation
Bee pollen and propolis extracts used in the experiment came from the Slovak Republic. The extracts were prepared from minced bee pollen and propolis in 80% ethanol inside of 500 ml flasks, according to Krell (1996) . The extraction took place in a water bath at 80 °C under reflux cooler for one hour. Subsequently the extracts were cooled and centrifuged. The obtained supernatants were evaporated in a rotary vacuum evaporator at 40 -50 °C, and then weighed. Finally, the residues in an appropriate amount (depending on addition of supplement per kg of feed) was dissolved in ethanol and applied to the feed mixture through a bearing medium.
Slaughter and measurements
At 42 days of age, 30 chickens of mixed sex (15 ♂ and 15 ♀) were selected from each group based on the average weight, then weighed and slaughtered at the experimental slaughterhouse of Department of Animal Products Evaluation and Processing (SUA, Nitra). The chickens were slaughtered by conventional neck cut, bled, feathers removed, and eviscerated. Examined parameters in experiment were as follows: live body weight (BW) (g) at the and fattening period; carcass weight (CW) (g); giblets weight (g); beast part weight (g); thigh part weight (g); abdominal fat weight (g); total weight of internal fats (heart, gastric, and abdominal) (g); carcass yield (%); breast part yield (% of CW); thigh part yield (% of CW); valuable carcass parts (breast and thigh) yield (% of CW).
Statistical analysis
Statistical analysis was calculated using ANOVA and SAS software with the Enterprise Guide 4.2 application (version 9.3, SAS Institute Inc., USA, 2008). Results were reported as mean±standard deviation. Statistical significance was calculated using the t-test. Differences between the groups were considered significant at P≤0.05.
RESULTS AND DISCUSSION
The use of growth promoters as antibiotics for poultry production has been banned in many countries, which in turn comes hand in hand with their prohibition as possible protective agents against infectious diseases and subsequently an increased economic loss for the poultry industry (Peric et al.,  2009) . Therefore, many researchers have tried to search for natural feed additives such as bee products as propolis, bee pollen and probiotics to be used in the poultry diet in order to reduce possible harmful effects (Hegazi et al., 2012) . The effect of bee supplements in feed as bee pollen and propolis in combination with probiotic on meat performance of Ross 308 broiler chickens is shown in Table 3 . Note: Values are given as mean ± SD (standard deviation); n = 30; C = control group; E1, E2 = experimental groups; a, b = means within the same row with different superscripts differs significantly (P≤0.05); BW = body weight; CW = carcass weight.
According to the data obtained, significant differences (P≤0.05) in live body weight and carcass weight were found between broilers fed a basal diet (C) and those having bee pollen plus probiotic in their diets (E1) (2,401.7 and 1,714 g vs. 2,270.2 and 1,629.8 g, respectively). Both live body weight and carcass weight in E1 group were the highest among the groups. The increase in carcass weight is in large part due to the increasing in body weight. It is also apparent from this table that C group had significantly (P≤0.05) lower breast part weight (621.34 g) compared with group E1 (667.48 g). Contrary to expectations, it was a little disappointing that the analysis did not confirm any differences (P>0.05) between the groups with respect to the other carcass characteristics (giblets weight, thigh part weight, abdominal fat weight, total weight of internal fat, carcass yield, breast part yield, thigh part yield and valuable parts yield). Our results are also consistent with the findings of other authors On the other hand, bee pollen and probiotic supplementation has shown to be the most favourable among the dietary treatments regarding meat performance and carcass characteristics of broilers. Among the most noteworthy parameters affected positively by this supplement may be mentioned the live body weight, carcass weight and breast part weight. These improvements may be due to the nutritive value of bee pollen as a rich source of protein, EAAs, MUFA and PUFA, and the presence of minerals and the other micronutrients with a positive impact on the broiler health and metabolism. These results would also seem to suggest that propolis supplementation with probiotic (E2) had hardly any effect on performance and carcass characteristics of broiler chickens Ross 308. Despite this, it cannot be ignored that there was a tendency for propolis in combination with probiotic (E2) to increase (P>0.05) the parameters of meat performance compared with C group. It is difficult to explain this result, but it might be related to components in propolis such as benzoic and 4-hydroxybenzoic acid, which may improve the digestibility of such nutrients as protein and ash (Seven et al., 2012). Another possible explanation for this might be that propolis contains substances with antimicrobial potential, also resulting in a better intestinal digestion and absorption (Shaddel-Tili et al., 2017) . Naturally, there may be other possible explanations. Disappointingly, the findings hardly show any synergic effect of propolis and probiotic (E2).
Hardly any studies have been published on combined effect of bee products and probiotics. , 1995; Jin et al., 1997) . The study of Klarić (2014) demonstrated improved performance (P≤0.05) of broilers after both bee pollen and propolis supplementation (separately or in combination). Regarding the probiotics, there is a considerable variation in the available studies focused on the effect of probiotic strains on the performance of broiler chickens. The inconsistent and contradictory reports are due to many factors that affect the response of broiler chickens to probiotics. The factors include method and duration of probiotic feeding, nature and dose of the administered strains and their persistence, variations in the physiological condition of the animal, the actual microbial balance in the chicken gut, overall diet, age and sex of chicken, as well as overall farm hygiene, and environmental stress factors ( 
CONCLUSION
This study was designed to determine the effect of dietary supplementation with bee pollen, propolis, and probiotic (Lactobacillus fermentum) on the meat performance and carcass characteristics of broiler chickens. The findings of the work on meat performance and carcass characteristics of chickens indicated that bee pollen in combination with probiotic was the most suitable feed supplement. Among the most noteworthy parameters affected positively (P≤0.05) by this supplement in comparison with control may be mentioned the breast part weight. Moreover, it seems likely that there was synergistic effect of bee pollen and probiotic manifested by higher live body weight and carcass weight (P≤0.05) in comparison with the control. Present results would also seem to suggest that propolis supplementation with probiotic had effects on meat performance and carcass characteristics of Ross 308 broiler chicken. ALLOUI, N., CHAFAI, S., ALLOUI, M. N. 2012. Effect of probiotic feed additives on broiler chickens health and performance. 
